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discharge was greater than the isolation rate in men who came for treatment early.
The present study was designed to investigate Chlamydia in the female genital tract in promiscuous populations. The aims were: (1) To compare the Chlamydia isolation rate in women attending venereal disease (VD) clinics with the rate in a control group of sexually active non-promiscuous women to determine whether Chlamydia are sexually-transmitted organisms; (2) To correlate the finding of Chlamydia with that of gonococci, Trichomonas vaginalis (TV), Candida albicans, and herpes simplex virus type 2 (HSV 2) to see whether concomitant infection with these recognized pathogens affects the Chlamydia isolation rate; (3) To determine whether factors that influence the hormonal status of the patient (oral contraception, pregnancy, and the stage in the menstrual cycle) affect the Chlamydia isolation rate; (4) To investigate the Chlamydia isolation rate in women who were known consorts of men suffering from NGU and to compare this with the rate in women whose consorts were not suffering from urethritis; (5) To discover whether chlamydial infection in the absence of other recognized pathogens was associated with particular symptoms, or with macroscopic changes in the cervix.
transmitted infections, or because they were referred for exclusion of these infections by consorts, their family physicians, or other clinics. A group of pregnant, unmarried women was referred to a special VD clinic for screening. All the patients were seen by one physician (A.L.H.) and they were classified in two ways: firstly according to whether or not other infections (G, TV, HSV 2, or Candida) were present; secondly, according to the diagnosis made in the case of the partner: (A) G consorts; (B) NGU consorts; (C) Presumptive G or NGU consorts; (D) No known urethritis in male partner. It was not possible to make a precise diagnosis in the third group in which some male contacts had a history of discharge which had cleared spontaneously or after treatment elsewhere, while in others the culture was non-confirmatory or (in the case of four men) not done. Hence the female patients in this vague group were classified as 'presumptive G or NGU consorts'. There was thus a certain or partial knowledge of the diagnosis of the male partners in groups A, B, and C, and the remainder were classed together, by exclusion, in group D. The great majority of the male partners of the women in this last group had not been examined.
Control group
Patients attending the Family Planning Association (FPA) Clinic at the Bristol Royal Infirmary between December 14, 1972, and March 1, 1973 , were used as control subjects. They were selected and examined by two clinicians (J.D.M. and F.H.). Only patients who stated that they had a single consort, where the relationship appeared stable, were included.
COLLECTION OF SPECIMENS AND CULTURE TECHNIQUES
VD Clinic Patients (a) Gonorrhoea Routine urethral and cervical smears, and cultures on 'chocolate' agar and trimethoprim-vancomycin-nystatin agar were invariably carried out. Only those women were included in whom gonococci were cultured, or who had a positive smear together with a positive culture from the male contact.
(b) Trichomonas vaginalis TV was diagnosed by vaginal smear (examined by darkground microscopy) and in most cases also by culture in modified Stenton's medium (Stenton, 1957) .
(c) Candida albicans Candidiasis was diagnosed by smear and in most cases by culture on the 'chocolate' agar used for the isolation of gonococci, and was confirmed by germ tube formation.
(d) Chlamydia Specimens for Chlamydia isolation were obtained by introducing a plain cotton-wool swab into the endocervix and rotating it several times. It was then placed in sorbitol transport medium and kept at 4°C. until it was transported to the laboratory for isolation of Chlamydia in irradiated McCoy cell cultures by the method previously described (Richmond and others, 1972; Richmond, 1973) . Only two preparations were grossly contaminated and were excluded from the series.
(e) Herpes simplex virus type 2 About 0 *5 ml. of each specimen used for Chlamydia isolation was inoculated into human embryo fibroblasts when available, or into Bristol HeLa cells, for the isolation of HSV 2 by standard techniques. Preliminary experiments had shown that the sorbitol transport medium was as efficient as the milk-saline transport medium routinely used for the isolation of HSV 2 and that there was no decline in the titre of the virus when kept for 24 hours at 4°C. Cultures for HSV 2 were obtained from all but twenty of the VD clinic patients.
FPA Clinic Patients
Specimens were collected from the FPA clinic patients in the same way and cultures for G, TV, Candida, HSV 2, and Chlamydia were obtained from all patients. There was no more delay in transporting the FPA clinic specimens than for the VD clinic specimens. All cultural investigations were carried out at the Bristol Public Health Laboratory. Table V ). Tables I and II. group.bmj.com on October 13, 2017 -Published by http://sti.bmj.com/ Downloaded from whether this virus has any effect on the Chlamydia isolation rate. Patients with G had a significantly higher isolation rate (62 per cent.; P < 0 001) than the other patients, and the high rate in the "mixed infection" category (59 per cent.) was due to the fact that this group included seventeen patients with G, eleven of whom also had Chlamydia. The overall Chlamydia isolation rate in patients with G was therefore 63 per cent. (36 out of 57).
This difference in isolation rate between patients with and without G cannot be accounted for simply on the basis of the greater promiscuity of the women with G. When the patients were categorized on the basis of their recent sex histories, and when patients with and without G within the same category were compared (Table VI) , a similar difference in Chlamydia isolation rate was demonstrated within each category. In other words, the high rate was related specifically to the infection with G, not just dependent on the extent to which these patients had been exposed to the risk of infection. group.bmj.com on October 13, 2017 -Published by http://sti.bmj.com/ Downloaded from significantly higher than the rate of 28 per cent. found in patients presenting in weeks 2 and 3 (P < 0-05). This effect was seen only in the patients on oral contraceptives; the isolation rate in patients not using oral contraception was similar throughout the 4-week period. This suggests that the effect of the oral coitraceptive regime on the isolation of Chlamydia was greatest during the time the contraceptive was withheld.
INCLUSION-FORMING UNITS
To obtain an idea of the amount of Chlamydia in the secretions tested, an estimate of the number of inclusion-forming units (IFU) per 0-25 ml. of clinical specimen was made when a specimen was positive (Richmond and others, 1972) . The range in number of IFU was again found to be very wide (Table XII) , but the distribution of IFU in the various diagnostic categories did not differ from the overall distribution of IFU. However, a significantly higher proportion of the positive specimens from patients on oral contraceptives had more than 100 IFU in their initial pass coverslip than the positive specimens from patients not using them ( A large proportion of these infections were found in women who also had G (Table V) . The chlamydial infection in these patients with G did not seem to contribute to their symptoms or to produce signs visible to the naked eye on examination of the cervix; almost all of these women had attended the clinic primarily for screening, rather than with complaints of particular symptoms.
Chlamydia was found previously in 32 per cent. of men with G (Richmond and others, 1972) , so the 63 per cent. isolation rate found in women with G in the present study cannot be explained simply by postulating that the infection had been caught from the male consort. It was suggested (Richmond and others, 1972 ) that a G infection in the male may reactivate a chlamydial infection which was present but quiescent in the male urethra. The same situation may be occurring in the cervix and, since Chiamydia was recovered from 63 per cent. of women with G, the proportion of those infected in a group of promiscuous women may be higher than in a similar male population, for with similar techniques a Chlamydia isolation rate above about 40 per cent.
has not yet been demonstrated in men (Dunlop and others, 1972; Oriel and others, 1972; Richmond and others, 1972) .
Chlamydia may survive better in the cervix than in the male urethra. If so, then infection diagnosed serologically would be commoner in promiscuous women than in similarly promiscuous men, but no evidence is yet available to decide this issue. It was noted, however, that in men a severe gonococcal urethritis with a profuse discharge was associated with a significantly reduced Chlamydia isolation rate (Richmond and others, 1972) , and it is possible that the less severe gonococcal infection in the cervix may provide more favourable conditions for the growth of Chlamydia.
Pigeons and poultry with clinical manifestations of Chlamydia B infections have been shown to be concomitantly infected with bacteria such as Salmonella and Pasteurella, and these bacterial infections may enhance the severity of the chlamydial infection in these species (Stortz, 1971) ; it has been suggested that, in individuals with chronic trachoma, bacterial conjunctivitis causes a clinical exacerbation of the disease, producing signs of active trachoma (Wood and Dawson, 1967) . The present study has produced evidence that G in the female genital tract is associated with an increased incidence of chlamydial infection in a promiscuous group. G is therefore Up to the present, it has been impossible to define the incubation period for genital chlamydial infection. Oriel and others (1972) tried to assess the incubation period in Chlamydia-positive NGU patients on the assumption that Chlamydia was the primary cause of their urethritis. They found the incubation period varied from 1 to 42 days, as it did in the Chlamydianegative NGU patients, with no 'peak period' as can be demonstrated in an acute infection such as gonococcal urethritis (Boyd, Csonka, and Oates, 1958 ). An incubation period was impossible to assess in women since the infection does not produce a clinical syndrome recognizable by our methods of examination (Table VIII) . In the present study Chlamydia was isolated from four women who denied having had sexual intercourse within the last 3 months (Table  VI) . All the evidence suggests that a chlamydial infection is not limited to an acute episode but occurs as a persistent type of infection in the male and female genital tract.
Oral contraception was associated with an increased Chlamydia isolation rate (Table X) , particularly during weeks 1 and 4 of the cycle (Table XI) and Dunlop, Freedman, Garland, Harper, Jones, Race, du Toit, and Treharne (1967) .
Consideration of these points may help to decide the policy to be adopted in treating NGU consorts and whether the large reservoir of chlamydial infection in the genital tract in promiscuous women should be treated or not. Chez les malades atteintes de G, les Chlamydia n'ont pas eu d'influence sur les sympt6mes ou sur l'aspect du col a l'oeil nu. Chez celles sans G, les malades infectees par les Chlamydia avaient davantage de modifications du col que les malades non infectees, bien que les sympt6mes et l'abondance de la secretion vaginale fussent similaires.
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